In this paper, the energy selective electron (ESE) refrigerator with an ideal energy filter based on resonant tunneling is established. It consists of two infinitely large electron reservoirs with different temperatures and chemical potentials, and electrons can be exchanged between the two reservoirs through the ideal energy filter. According to Landauer formula and the assumption of being coupled tightly with the electron current, the expressions for the heat flux, the cooling rate and the coefficient of performance (COP) are derived analytically. The performance characteristic curves such as the cooling rate versus coefficient of performance, the cooling rate and coefficient of performance versus the position of energy level are plotted by numerical calculation. The optimal regions of the cooling rate and the COP are determined. Moreover, we optimize the cooling rate and the COP respectively with respect to the position of energy level. The influence of the width of energy level on performance of the ESE refrigerator is discussed. Finally, based on the optimization criterion
conditions of maximum cooling rate and maximum COP, the optimal performance characteristics of the refrigerator are analyzed. Furthermore, after introducing the figure of merit as a target function, i.e. the product of the cooling rate and the COP, we obtain the optimal cooling rate and COP at maximum figure of merit. The influence of the temperature ratio τ and the energy level width on the performance of the refrigerator is discussed. The difference between the present paper and Humphrey's work [11] is mainly the use of different optimal target function. The results obtained here are expected to have significant implications for the design of practical thermoelectric refrigerator. Figure 1 shows the schematic diagram of our ESE refrigerator which consists of two different reservoirs and an energy filter contacting the reservoirs both. The two
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where C Q  is defined as the cooling rate. Subsequently, the power input and the COP are given by
) ( In the numerical calculation, it is fixed that
It is seen from Figure 2 E corresponding to the maximum cooling rate decreases, and the maximum COP max ε also decreases.
Obviously, the maximum COP is lower than Carnot value,
i.e. 
are also two important performance parameters which determine the lower and upper bounds of the optimal cooling rate.
Maximum Figure of Merit Regime
For a refrigerator, the wanted thing is that both the cooling rate and the COP are as large as possible simultaneously. But we have seen above that in the optimal region the larger the cooling rate is, the smaller the COP is, and vice versa. Thus, neither the cooling rate C Q  nor the COP is a good target function for determining an optimal regime of refrigeration. In order to pay equal attention to the cooling rate and the COP, one select It is seen from Eqs. (7), (8) The curves of the dimensionless scaled energy H r and C r versus the temperature ratio τ is shown in Figure 9 at given J 10 = ∆E . The optimal ESE refrigerator performance χ obtain maximum, and the dimensionless scaled energy meet at 14543
. According to the Figure 9 when τ fixed, giving the value of
, we can obtain the corresponding ' E .
Conclusions
A model of the ESE refrigerator with an ideal energy filter has been established in this paper. The analytical expressions for the cooling rate and the COP has been derived, respectively. The optimal regions of the cooling rate and the COP have been determined. Under the maximum figure of merit, the optimal performance characteristics of the ESE refrigerator has been analyzed.
From the numerical results we found that: 1) the performance characteristic curve between the cooling rate and the COP is a closed loop-shaped one; 2) under the maximum figure of merit, the corresponding COP χ ε increases and the cooling rate 
